It is observed that countries, possibly more than ever, try to remain or become (more) competitive. This has been felt especially during the recent economic crisis, when countries facing a high debt or deficit attempted to find solutions to overcome it. In most cases the first measures attempted to confront debt or deficit, whatever the problem was. Competitiveness and growth have been discussed but always came second. Sometimes, they were not even considered early enough, although they are of equal or even higher importance. We believe that a country should remain competitive at all times, especially at times of crisis, as it can help it contain its debt (public and private). We even trust that countries that maintain their competitiveness are more capable in weathering adverse economic environments. The purpose of this article is to prove, using an econometric model, the existence of a relationship between the external competitiveness of an economy and its public and private sector deficits, as measured by the relevant debt levels. We indeed find evidence that public and private debt is definitely linked to the country competitiveness as measured by GDP growth, GDP per capita, ease of doing business, tax rate, pensions and unemployment. This can be of use to institutions and policy makers when they want to decide how they will secure that their country is and remains competitive, especially in times of crisis.
Introduction
Competitiveness affects all sectors of economy, products and services produced by the private sector, products and services produced by the public sector, mar-ketable goods and services, non-market goods and services, financial services, businesses operating in the real economy-households, and the state. All the above factors and sectors are directly linked to public debt, something that might have been felt in countries especially in Europe during the economic crisis of the last decade, when the twin debt and competitiveness deficits made their presence strongly felt.
Using a combination of the basic definitions that exist in international bibliography, competitiveness refers to the whole economic life of a country in an internationalized environment and describes the country's ability to achieve continuous improvements in the living standards and employment opportunities of its citizens. At the same time, the economic crisis is still the point of interest, especially for the countries of the European South. Today the Eurozone faces a crisis of both public debt and public deficits, particularly for the countries of the South, with significant consequences both to the development process as well as to the competitiveness of these countries.
In this paper we try to analyze the relationship between the deterioration of macroeconomic data and the debt crisis that followed the global financial crisis and has led the institutions and member states of the European Union (i.e., Austria, Italy, Belgium, Latvia, Bulgaria, Lithuania, Croatia, Luxembourg, Cyprus, Malta, Czech Republic, Netherlands, Denmark, Poland, Estonia, Portugal, Finland, Romania, France, Slovakia, Germany, Slovenia, Greece, Spain, Hungary, Sweden, Ireland, United Kingdom) to adopt policies designed to address these imbalances, both in fiscal and monetary terms, in direct correlation with the competitiveness of these countries. Our data sources are the OECD, Eurostat, and AMECO. We use an econometric approach to identify the direct relationship between public or private debt and the factors that affect competitiveness.
It seems that this relationship has been researched in the past; however each author addresses it from a different perspective or with a more focused approach in terms of variables, period of investigation or countries of interest. In our paper 1) we consider a relatively long period of time, incorporating the period before the crisis, during the crisis and after the crisis; 2) we expand our research to all the countries of the European Union (19) for which we could find all relevant data-most of them being also in the Eurozone (13) ; and 3) we test the explanatory capacity of the biggest set of macroeconomic country-specific variables to the public and private debt. Here lies the contribution of our research to the available empirical knowledge in the area, as we manage to find a relationship between the debt (public and private) and competitiveness (as measured by GDP growth, GDP per capita, ease of doing business, tax rate, pensions and unemployment), with the afore mentioned novelties introduced.
The paper is structured as follows: Section 2 discusses the existing literature, Section 3 describes the problem under investigation, Section 4 presents the data, the variables and the methodology, Section 5 shows the regressions run as well as the relevant tables, Section 6 analyzes the results and their implications and 
Literature Review
The impact of competitiveness on economic growth and public debt has been the subject of several scientific papers and studies, especially in the last decade.
Afonso and Jalles [1] tried to link growth, productivity, and government debt using a panel of 155 developed and developing countries (period 1970-2008) .
They used growth equations and growth-accounting techniques, also focusing on a number of econometric issues that can have an important bearing on the results, notably, simultaneity, endogeneity, the relevance of nonlinearities, and threshold effects. The results confirm the negative effect of the government debt ratio. In the case of OECD countries, they also concluded that the longer the maturity of the debt, the higher the economic growth. Moreover, the financial crisis is detrimental to growth. Growth is promoted by fiscal consolidation, and higher debt ratios are beneficial to total factor productivity (TFP) growth. The growth impact of a 10% increase in the debt ratio is −0.2% (0.1%) for countries with debt ratios above (below) 90% (30%) and an endogenous debt ratio threshold of 59% can be derived. Their research also showed that the budget balance is positively correlated to the TFP growth, capital stock growth, and private investment.
In a similar research, Panizza and Presbitero [2] used an instrumental variable approach on a sample of OECD countries, in order to examine whether public debt has a causal effect on economic growth. The results are consistent with the existing literature that points to a negative correlation between debt and growth.
However, if one corrects for endogeneity, the link between debt and growth no longer exists. The tests show that the results are not affected by weak instrument problems, and are robust to relaxing the exclusion restriction. Their finding that there is no evidence that public debt has a causal effect on economic growth is important in light of the fact that the negative correlation between debt and growth is sometimes used to justify policies that assume that debt has a negative causal effect on economic growth. They conclude that 1) there are many papers that show that public debt is negatively correlated with economic growth in advanced economies; 2) there is no paper that makes a convincing case for a causal link going from public debt to economic growth in advanced economies; and 3) such a causal link may not exist, and the case that debt has a causal effect on growth in advanced economies still needs to be made.
At the same time, Greiner [3] has analyzed the basic AK endogenous growth model with elastic labor supply and public debt. He has shown that higher debt ratios lead to a crowding-out of private investment and, thus, to lower long-run growth when the government reduces public spending to fulfill its inter-temporal budget constraint. This holds for non-distortionary and non-productive public spending so that there are no allocative effects of government spending. The reason for that outcome is that higher public debt leads to a lower shadow price Consequently, public debt does not affect the long-run balanced growth rate.
Egert [4] , contributes to the empirical literature on the debt threshold beyond which negative effects for economic growth appear. He put a variant of the Reinhart-Rogoff dataset to a formal econometric testing. Using nonlinear threshold models, he found very limited evidence in favor of a negative nonlinear productive expenditures leads to an increase in the productivity of the economy and, thus, to an equilibrium of interest rates. In addition to incorporating the effect of public debt on the relationship between productive expenditures and economic growth, the model also demonstrates that increases in the size of the debt can lead to higher economic growth; the status quo is a healthy fiscal situation, and indebtedness is associated with an increase in productive expenditures.
Gomez-Puig and Sosvilla-Rivero [6] Belgium, Greece, Italy, and the Netherlands, variations in public debt have a negative effect on growth after an endogenously determined breakpoint and above a debt threshold that ranges from 56% to 103%, depending on the country. In addition, their findings suggest that the EMU countries that were studied not only face different initial conditions, but also have heterogeneous relations both between public debt and economic growth and between economic growth and public debt. Their evidence suggests that an increase in the level of public indebtedness, which might be accompanied by a relaxation of austerity programs, may not boost economic growth, but accelerate its decline. Nevertheless, even though they agree that it is imperative to lower public debt over time, they also think that European policymakers need to be aware of the negative short-run effects of fiscal adjustments on growth prospects.
Tamai [7] examined the relationship between deficit-financed fiscal policy and economic growth in the stochastic economy with disturbances attributable to private and public investment volatility. The analysis showed that a higher tax rate on income eliminates fluctuations in the growth rate and increases (decreases) the mean growth rate when the income tax rate is sufficiently low (high). This result implies that promoting economic growth and eliminating fluctuations in growth are (never) compatible if the income tax rate is sufficiently low (high). In response to increased taxation, households can be induced to vary their portfolios to hedge investment risk in a stochastic economy. That is, deficit-financed fiscal policy affects economic growth and its stability not only through investment in private capital and disposal income of households but also through changes in the portfolios of households. Furthermore, it was demonstrated that public finance reforms, such as tax hikes, do not always improve the treasury budget and therefore do not always reduce the debt-to-GDP ratio.
Égert [4] examined whether public debt has a negative nonlinear effect on growth if public debt exceeds 90% of GDP, by putting a variant of the Reinhart-Rogoff dataset to formal econometric testing. He used nonlinear threshold models and showed that finding a negative nonlinear relationship between the public debt-to-GDP ratio and economic growth is extremely difficult and sensitive to modeling choices and data coverage. This suggests that high-return public investment opportunities may exist at low levels of public infrastructure and debt. The main conclusion is that the results broadly confirm findings of the recent literature. The paper also showed that the negative nonlinear relationship between public debt and economic growth cannot be taken for granted. Indeed, nonlinear effects might be more complex and difficult to model than previously thought. Gossé and Serranito [8] studied the long-run determinants of current account balances in 21 OECD countries. Specifically, they define long-run targets to determine whether actual current account balances are in line with their equilibrium values. The main conclusion is that the speed of convergence is much faster in deficit countries than in surplus ones. Since 2003, the main northern euro area countries did not show any tendency towards convergence. After the financial crisis, the United Stated and Japan returned towards their long-run targets. In parallel, the actual current account balances of the FANG (Finland, Austria, the Netherlands and Germany) have diverged significantly from their structural levels, whereas in the GIIPS (Greece, Ireland, Italy, Portugal and Spain) the current account balances are much more in line with their long-term targets, with the exception of Greece and Spain.
Moreover, the analysis of Checherita-Westphal and Rother [9] [10] in their 2013 paper "The impact of high government debt on economic growth and its channels: An empirical investigation for the euro area" concludes that public debt has a non-linear impact on per-capita GDP growth across twelve euro area countries for the period since 1970. The paper shows that public debt is associated, on average, with lower long-term growth rates at debt levels above the range of 90% -100% of GDP. The long-term perspective is reinforced by the evidence of a similar impact of public debt on the potential/trend GDP growth rate. From an econometric perspective, the paper deals with the potential endogeneity problem, in particular with the issue of simultaneity or reverse causation, in various ways. They also suggest that the current debt levels of many countries may already have a detrimental impact on their GDP growth, given that the euro area average debt-to-GDP ratio is already above the lower confidence threshold. Private savings, public investment and total factor productivity are the channels through which public debt is found to have a non-linear impact on economic growth. Moreover they suggest that while these relationships are estimated individually, the public debt may influence economic growth through several channels simultaneously.
Kourtellos, Stengos, and Tan [11] investigated the heterogeneous effects of debt on growth, using public debt as a threshold variable, as well as several other plausible variables and employing a structural threshold regression methodology. Their paper shifted the focus of research on the long-run effects of ''high levels'' of public debt towards its interplay with the deep (fundamental) determinants of growth, as recently proposed by the new growth theories. The findings [12] examine the link between economic growth and government debt. They have taken into account the different levels of economic growth in the country during that period. They also included indicators related to fiscal policy-which affects economic growth-to country's ability to invest and in the short run finance its expenses, and to the openness and external competitiveness of the economy, as well as variables that are related to its demographic characteristics. The results suggested that key factors such as government debt, per capita gross domestic product and gross national savings represent important determinants of the growth rate of the gross domestic product. The results also suggested that the inclusion of some other control variables in the estimation of growth equation has an important impact on GDP growth. More specifically, other independent variables such as the sum of imports and exports, the trade of goods and services and the growth rate of trade in goods and services, the balance of current transactions with the rest of the world, unemployment, total population and the growth rate of population, are statistically significant and explain a large portion of the variability of the dependent variable. The results support the existence of a statistically significant relationship between government debt and GDP growth.
Ca' Zorzi, Chudik, and Dieppe [13] investigated the importance of evaluating model and parameter uncertainty prior to reaching any firm conclusion, with the aim to contribute to the existing literature. They used three alternative econometric strategies: examining all models, selecting a few, and combining them all. The paper showed that there are thousands, if not millions, of models, which may lead to different conclusions on whether disequilibria exist, as well as on their size. As regards policy conclusions, they explored different routes corresponding to three alternative plausible econometric strategies: examining all models, selecting a few, and combining them all. The main conclusion is that, based on this approach, the chance that current accounts were aligned with fundamentals prior to the financial crisis appears to be minimal.
In conclusion, many scientific studies clearly identify the factors that make up the systems of measuring competitiveness and economic growth, and are more or less related with public debt. However, there seems to be no direct correlation between public debt and competitiveness indicators, as well as the factors that influence competitiveness, especially in countries hit by the European debt crisis in Europe over the past decade, which is also the subject of this paper.
Problem Description
The problem addressed is the effect of the competitiveness of a country on the public and private debt of that country. The country competitiveness is captured by the competitiveness index, imports, gross fixed capital formation, the investments/GDP ratio, consumption, labor cost, exports, the CPI (consumer price index), GDP per capita and productivity, FDI inflows, the GDP, GDP growth, political stability, the corporate income tax rate, the ease of doing business, corruption, the number of labor unions, the pensioners (as a percentage), unemployment (as a percent), the pensions (as a percent of GDP), and the corporate tax rate. The debt is measured by public debt (as a percentage of GDP), private sector debt (consolidated as a percentage of GDP), the net external debt (as a percentage of GDP), total financial sector liabilities (consolidated and as a percentage change from the previous period), and total financial sector liabilities by subsectors (consolidated, as a percentage of GDP and for financial corporations).
We chose this approach as we observed that countries that exhibit certain competitiveness characteristics in terms of their economic activity seem to have lower public debt. We wanted to investigate that also for private debt, as it is anticipated that the competitiveness of a country can have benefits for the private sector as well.
Data, Variables and Methodology

Data
Our dataset consists of nineteen countries of the European Union (Austria, Bel- We use averages for the period under investigation, as on one hand we wanted to capture the global trend of that period that contained also the crisis and on the other hand we did not have data for the same years for all the variables and all the countries.
Descriptive Statistics
We hereby present the main descriptive statistics of our dataset, i.e. the average, the standard deviation, the minimum, the maximum, as well as the number of observations. We only kept the countries for which we could find data for all variables (Table 1 ). To make sure that for all these countries we would have comparable results we took averages for the years under investigation (2000-2016).
Variables
The variables that are used as measures of the competitiveness of an economy-and are the independent variables in our model-are the competitiveness index, imports, gross fixed capital formation, the investments/GDP ratio, consumption, T. Poufinas et al. labor cost, exports, the CPI (consumer price index), GDP per capita and productivity, FDI inflows, the GDP, GDP growth, political stability, the corporate income tax rate, the ease of doing business, corruption, the number of labor unions, the pensioners (as a percentage), unemployment (as a percent), the pensions (as a percent of GDP), and the corporate tax rate. We use public debt We note here that public debt (as a percentage of GDP) is defined as the general government debt-to-GDP ratio. According to the OECD (2018), "this is the amount of a country's total gross government debt as a percentage of its GDP. It is an indicator of an economy's health and a key factor for the sustainability of government finance. 'Debt' is commonly defined as a specific subset of liabilities identified according to the types of financial instruments included or excluded. [23] , is "the outstanding amount of the actual current (and not contingent) liabilities that require payment(s) of principal and/or interest by the debtor at some point(s) in the future and that are owed to non-residents by residents of an economy. The external debt is the portion of a country's debt that was borrowed from creditors outside the country, including commercial banks, other governments or international financial institutions (such as the International Monetary Fund (IMF) and the World Bank). The assets/liabilities include debt securities, such as bonds, notes and money market instruments, as well as loans, deposits, currency, trade credits and advances due to non-residents. The loans must usually be paid in the currency in which they were made. In order to earn the needed currency, the borrowing country may sell and export goods to the lender's country. The data are expressed in % of GDP."
Total financial sector liabilities [20] 
Methodology
We attempt to use linear regression in order to link the measures of a country's competitiveness with the determinants of the effectiveness of an adjustment
program. The regressions we run use one dependent and one independent variable. The general form of the regression equation is:
where Debt is any of the above variables that reflect the public or private sector debtor liability and Competitiveness is any of the variables that determine the competitiveness of a country. We use the Stata econometric software to run these linear regressions with Ordinary Least Squares (OLS). We use White's test to detect potential heteroskedasticity and we use Robust Standard Errors to tackle it when present.
Regressions
We regressed each of the independent variables with each of the dependent variables that are shown in the following Table 2 & Table 3 and explained in the results section below.
Results and Implications
The regressions of public debt with each of the independent variables show that it is negatively correlated with the investment/GDP ratio, GDP growth, GDP per capita at all levels, as well as the ease of doing business at the 10% level. It is positively correlated with the corporate income tax rate and the pensions (as a percentage of GDP) at all significance levels. The remaining variables show no statistical significance. This means that the higher the investments as a portion of GDP, the lower the public debt. The same applies to GDP growth, GDP per capita, and the ease of doing business. This means that competitive economies attract sources of income that allow for low levels of public debt. On the other hand, the positive relation of public debt with the corporate income tax rate and pensions is probably explained by the fact that countries which are perceived as Modern Economy non-competitive due to their high corporate tax rate and pensions cannot attract other sources of funds. Consequently their public debt is higher. Moreover it could be that part of the public debt is due to the fact that pensions account for a larger portion of GDP. Private debt is positively correlated with the labor cost, the CPI, the GDP per capita, the ease of doing business, the corruption index at all levels, the competitiveness index, and FDI inflows at the 5% significance level, and with the number of labor unions at the 10% level. It is negatively correlated with the pensioners at all levels, the pensions as a percentage of GDP at the 5% level, and the investments/GDP ratio, unemployment, and the corporate tax rate at the 10% level. The rest of the variables exhibit no statistical significance. These findings mostly show that the higher the competitiveness as measured by the relevant indexes (ease of doing business, corruption), the higher the private sector debt. This can be explained by the fact that lenders trust the corporations of positively perceived countries. In addition, the higher CPI and GDP per capita could indicate some degree of prosperity that allows higher private sector debt. Moreover, countries that attract higher FDI inflows, also justify higher private sector debt. Labor costs and the number of labor unions could account for increased borrowing to cover increased labor-related expenses. On the other hand, the high number of pensioners, the high percentage of pensions compared to GDP, high unemployment and the high corporate tax rate could be viewed as creating unfavorable conditions for lending corporations, meaning that private sector debt is lower in such countries. Moreover, if investments are high as a percentage of GDP, then private sector lending may not be as necessary, and hence it is negatively correlated with such investments.
The net external debt is positively correlated with the corporate income tax rate, the pensioners, and the pensions (as a % of GDP) at the 10% significance level. It is negatively correlated with GDP growth at the 5% level, and with labor cost, political stability and the ease of doing business at the 10% significance level. The findings are in line with those related to the public debt, and the interpretation is thus similar. Financial sector liabilities are positively correlated with GDP growth at all levels and with the investments/GDP ratio at the 5% significance level. They are negatively correlated with the CPI, the GDP per capita and the corporate tax rate at all levels, with the labor cost and the pensions at the 5% level, and with gross fixed capital formation and the GDP at the 10% significance level. There is no statistically significant correlation with the other independent variables. The outcomes of the financial sector liabilities regressions indicate that the higher GDP growth and the investments/GDP ratio, the higher the percentage increase of financial sector liabilities, as the financial corporation sector can, apparently, access increased financing in countries that exhibit such conditions. On the other hand, the high CPI probably increases financing costs and thus leads to reduced rate of change of the financial sector liabilities. The high GDP per capita and high GDP potentially reduce the financing needs of financial corporations, as they most likely have other sources of income. The low corporate tax rate probably increases profitability and thus increases investments in assets issued by financial corporations, and thus their liabilities. The low labor cost and the low pensions as a percentage of GDP could mean increased profitability and thus again higher investments in assets issued by the financial corporations and therefore higher financial corporation liabilities. High gross fixed capital formation possibly implies reduced interest in the assets issued by financial corporations and thus leads to a drop in the rate of change of financial sector liabilities.
In addition, we ran a regression of financial sector liabilities against public debt to determine whether they are negatively correlated at all significance levels.
This can be probably interpreted by the fact that high public debt implies reduced interest for the assets issued by financial corporations and thus a drop in the financial sector liabilities change.
Financial sector liabilities by subsector (as a % of GDP) are positively correlated with the labor cost, the GDP per capita, and the ease of doing business at all levels, and with the competitiveness index and the CPI at the 5% level. They are negatively correlated with the pensioners and the pensions as a percentage of GDP at all levels, the corporate tax at the 5% level and unemployment at the 10% level. The other variables show no explanatory significance. This means that the higher the competitiveness of a country, the more easily the financial sector can obtain financing. The same holds when the ease of doing business is perceived as high. Higher GDP per capita potentially means increased interest for the assets
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issued by financial corporations and thus increases their liabilities. The high labor cost could also mean that financial corporations are in greater need of covering this cost. As pensioners, pensions, and unemployment increase it is possible that there are limited funds to be directed to the financial corporations, thus decreasing their liabilities. The same is possible in regard to the impact of high corporate tax rates, which reduce profitability and thus the demand for the assets issued by the financial sector.
To make sure that our findings are valid when we combine all variables, we regressed public debt with GDP growth, GDP per capita and productivity, pensions as a percent of GDP, unemployment and corporate income tax rate to realize that these variables remain significant either for private or for public debt. More specifically, public debt is negatively correlated with GDP growth at the 5% level, positively correlated with the GDP per capita, the pensions as a% of GDP and the unemployment at the 10% level. The private debt is negatively correlated with the GDP growth at the 10% level and the pensions as a % of GDP at the 5% level, whereas it is positively correlated with the GDP per capita at all levels. The net external debt is negatively correlated with the GDP growth at the Table 3 .
The relationships identified among the measures of the debt of a country and the determinants of its competitiveness indicate that a country (for example Greece) that wishes to contain its public debt (as measured by the general government debt and the net external debt) needs to attract increased investment as a portion of its GDP, secure GDP growth, and create conditions to increase its GDP per capita. In addition it needs to foster a friendly corporate environment with high perceived ease of doing business, affordable corporate income tax rates, and reasonable pensions (as a percent of GDP). All this is maybe well-known empirically, but has also emerged as a finding of our study. Private debt (as measured by financial sector liabilities as a percentage of GDP) is in the same direction with GDP per capita, the ease of doing business, labor cost, the competitiveness index, and the CPI. It moves to the opposite direction from pensions and pensioners, the unemployment and the profit tax. If private debt is viewed as a means of financing, then to attract it countries need to pretty much do what is needed in order to reduce public debt, due to the negative sign of the coefficient of the regression. Consequently, a consistent policy that increases the competitiveness of a country can work towards consolidating GDP growth, GDP per capita, and the perceived ease of doing business, and maintaining pensions, unemployment, and taxes at acceptable levels.
Conclusions
The competitiveness of a country is vital both for the public and private debt. It is therefore of great importance to identify the characteristics of economic activity that countries with low public debt exhibit and realize the implications to private debt. In this paper we were able to show that the public and private debt is definitely linked to the country competitiveness as measured by GDP growth, GDP per capita, ease of doing business, tax rate, pensions and unemployment, as evidenced by the regression analysis performed, comparing the relevant figures of our countries of interest. As we did not use panel data, but rather OLS on the averages per country, we leave for future research the investigation of our findings when we use the entire time series, this being a limitation of our research.
Ideally, we would like to gain access to the data of more countries, so as to have an even bigger set of countries to apply our findings.
Consequently, a country that wishes to reduce its public debt and attract funds for the private sector lending (as a source of financing) needs to pay attention to these figures and secure that they move in the appropriate direction.
As evidenced by the afore mentioned findings, this can be achieved by proceeding with the necessary reforms that will facilitate the entrepreneurship in the country, rationalize pensions, will create employment opportunities and contain taxes at affordable levels. All these require strong decision making and consistent implementation. The relevant actions are not necessarily conflicting as containing pensions could release resources that can be used to increase employment and stabilize taxes. At the same time fostering entrepreneurship, will also contributes to the same direction. Last but not least, they need to create the conditions that will increase GDP and GDP per capita growth. The previous actions also contribute to this direction as well. As a result, policymakers can concentrate at least on these five directions/metrics to secure that their country will remain or become competitive.
